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Summary

REL 2012—-No. 126

Meeting Oregon’s new high school

math graduation requirements:
examining student enroliment

and teacher availability

At least 11 percent of grade 9-12 students
in Oregon would have been off track

to meet the state’s new rigorous math
requirements for the class of 2014 and
beyond had the requirements been in
place during 2006/07 and 2007/08. Only
62-80 percent of students would have
had access to teachers endorsed to teach
advanced math if staffing levels had re-
mained at 2006/07 and 2007/08 levels.

For almost three decades, policymakers
across the United States have recommended
that high school students take a greater num-
ber of academic courses (and more advanced
courses) to better prepare for college and the
workforce. States have responded by rais-

ing graduation requirements, particularly

in math. Between 2000 and 2008, 37 states
increased the number of math courses re-
quired for graduation (Stillman and Blank
2009). Further, 20 states and the District of
Columbia now require that all high school
graduates complete math coursework at least
through algebra II or its equivalent (Achieve
2011). States must pay close attention to
course-taking trends so that they can meet
the design and implementation challenges
that arise when increasing these requirements
(Achieve 2007).

Oregon is among the states that have increased
both the number of math courses and the
minimum level of content required for high
school graduation (Oregon Educational Act
for the 21st Century 2009). Starting with the
class of 2014, students will be required to take
three years of math at or above the algebra I
level, including geometry. But both Oregon
and the Northwest Region face a shortage of
qualified math teachers (U.S. Department

of Education 2011; Zanville 2006), so many
schools could find it difficult to enroll stu-
dents in coursework sufficiently rigorous to
meet these new requirements. And though
Oregon law mandates that all students have an
equal opportunity to take these courses from
teachers endorsed to teach advanced math, the
potentially greater level of need in some types
of schools—such as small schools and those
with high populations of students eligible for
free or reduced-price lunch—suggests that the
Oregon Department of Education might target
support especially to such schools.

Disaggregating the data across four school
variables—size, locale, racial/ethnic minority
population, and population eligible for free
or reduced-price lunch—this study examines
the extent to which Oregon grade 9-12 stu-
dents enrolled in high school math courses



SUMMARY

during 2006/07 and 2007/08 would not have
been on track to graduate had the new gradu-
ation requirements for the class of 2014 and
beyond been in place. It looks also at how well
the state’s 2006/07 and 2007/08 availability of
advanced math-endorsed teachers would meet
the increased demand stemming from the
new requirements. Students were considered
off track if they were enrolled in a course that
would not allow them, by completing no more
than one math course per year, to complete by
grade 12 the required three classes at the level
of algebra I and above.

Four research questions guide this study:

«  What percentage of Oregon’s grade 9-12
students enrolled in high school math
classes in 2006/07 and 2007/08 would not
have been on track to meet the state’s new
graduation requirements for the class of
2014 and beyond had the requirements
been in place?

« How does the percentage of Oregon’s grade
9-12 students enrolled in high school math
classes who would not have been on track
to meet the state’s new graduation require-
ments vary by school size, locale, racial/
ethnic minority population, and population
eligible for free or reduced-price lunch?

«  How well does the 2006/07 and 2007/08
availability of advanced math-endorsed
teachers for grades 9-12 meet the in-
creased demand for advanced math
courses that will result from the new
requirements?

« How does the relationship between the
availability of advanced math-endorsed

teachers and the grade 9-12 demand for
advanced math courses vary by school
size, locale, racial/ethnic minority popula-
tion, and population eligible for free or
reduced-price lunch?

Two assumptions underlie the study: that all
grade 9 students enrolled in math courses
below the algebra I level are on track to meet
the new requirements if they complete three
courses at or above the algebra I level in
grades 10-12 (for a total of four years of high
school-level math) and that it may be suf-
ficient for students to complete two courses
at the algebra I level and then the required
geometry course to meet the new graduation
requirements.

Key findings include:

« Had the new graduation requirements
for the class of 2014 and beyond been
in place during the two study years, at
least 11 percent of grade 9-12 students
would have been off track to meet the new
requirements.

«  Of the subcategories within each school
type, those with the greatest proportion
of students who would not have been on
track to meet the new requirements were
small schools (18 percent), schools in
towns (14 percent), schools with a high
racial/ethnic minority population (15
percent), and schools with a high popula-
tion eligible for free or reduced-price lunch
(16 percent).

 Had the availability of advanced math-
endorsed teachers remained at 2006/07
and 2007/08 levels, 62-80 percent of grade



9-12 students needing to take advanced
math courses would have had access to
these teachers under the new require-
ments, depending on how demand was
estimated.

Grade 9-12 students in small schools
would have faced a lower availability of
advanced math-endorsed teachers than
students in other school size subcategories
would have (29-47 percent, depending on

SUMMARY \'

how demand for advanced math-endorsed
teachers was estimated); schools with a
low population eligible for free or reduced-
price lunch would have faced a higher
availability than students in other subcate-
gories of free or reduced-price lunch-eligi-
ble population would have (75-88 percent,
depending on how demand for advanced
math-endorsed teachers was estimated).

April 2012
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WHY THIS STUDY? 1

WHY THIS STUDY?

At least 11 percent
of grade 9-12
students in Oregon
would have been
off track to meet
the state’s new
rigorous math
requirements for
the class of 2014
and beyond had
the requirements
been in place

during 2006/07
and 2007/08. Only
62-80 percent of
students would
have had access
to teachers
endorsed to teach g e

advanced math

TABLE 1

For almost three decades, policymakers across the
United States have recommended that high school
students take more academic courses (and more ad-
vanced courses) to better prepare for college and the
workforce. States have responded by raising gradu-
ation requirements, particularly in math. Between
2000 and 2008, 37 states increased the number of
math courses required for graduation (Stillman and
Blank 2009). Further, 20 states and the District of
Columbia now require that all high school gradu-
ates complete math coursework at least through
algebra II or its equivalent (Achieve 2011).

Starting in 2005, the Oregon Educational Act for the
21st Century increased both the number and level of
math courses required to graduate from high school.
Before the change, high school students were re-
quired to take two math courses at any content level
(table 1). Now, students graduating in 2010-13 are
required to complete three math courses at any level,
and beginning with the class of 2014, students must
complete at least three math courses at the algebra I
level or above,! including geometry. Students may
take a sequence of two courses at the algebra I level
and geometry or a sequence of algebra I, geometry,
and algebra II/trigonometry, among other options.

This study looks at the extent to which Oregon grade
9-12 students who were enrolled in high school

Timeline for implementing Oregon’s new math
graduation requirements

Before 2010 2 None specified
if stafﬁ n g Ieve I s 2010-13 3 None specified
2014 on 3 Algebra | and above,?
had remained including geometry
a. Refers to required content specified in the High School Mathematics

at 2006/07 and
2007/08 levels.

Academic Content Standards, adopted by the Oregon State Board of
Education in 2009.

Source: Authors’ analysis based on data from Oregon Department of
Education (2009, 2011).



2 MEETING OREGON’S NEW HIGH SCHOOL MATH GRADUATION REQUIREMENTS

States must pay close
attention to course-
taking trends so

that they can meet

at least two design
and implementation
challenges that arise
when graduation
requirements are
raised: schools without

a history of enrolling

students in rigorous
math courses could find
the new requirements
difficult to implement
and states might not
have enough teachers
endorsed to teach
advanced math courses

math courses during 2006/07 and
2007/08 would have been on track
to graduate had the new gradua-
tion requirements for the class of
2014 and beyond been in place. It
looks also at how well the state’s
2006/07 and 2007/08 availability of
advanced math-endorsed teachers
would meet the increased demand
stemming from these new require-
ments.” Students were considered
off track if they were enrolled in a
course that would not allow them,
by completing no more than one
math course per year, to complete
by grade 12 the required three
classes at the level of algebra I and
above (see box 1 for a description of
the study’s data and methodology
and see appendix A for more detail).

New requirements, new challenges

the state can retain enough licensed math teach-
ers overall, the increased math requirements could
result in a need for more teachers with advanced
math endorsements.

Anticipating these challenges, the Oregon Depart-
ment of Education requested that this study include
an analysis by school size and locale. Racial/ethnic
minority population and the population of students
eligible for free or reduced-price lunch were added
to the analysis because national statistics suggest
that some students (particularly racial/ethnic mi-
nority and students from low-income households)
are less likely to enroll in advanced high school
courses (Adelman 2006; Planty et al. 2007).

States must pay close attention to course-taking
trends so that they can meet at least two design and
implementation challenges that arise when gradu-
ation requirements are raised (Achieve 2007). First,
schools without a history of enrolling students in
rigorous math courses could find the new require-
ments difficult to implement. Indeed, many stu-
dents might need better preparation, likely starting
well before high school, to be on track to complete
three courses at or above the algebra I level.

Second, states might not have enough teachers
endorsed to teach advanced math courses (geom-
etry, algebra II, trigonometry, and precalculus/
calculus). Since 2007/08, math has been designated
as a teacher shortage subject area in Oregon (Baird
2011; U.S. Department of Education 2011). Increased
recruitment led Oregon’s teacher preparation
programs to produce more newly licensed math
teachers—a 401 percent increase over 2001/02-
2005/06—but “many of the math endorsements
were in basic math, which does not permit teachers
to teach advanced-level high school math” (courses
above the algebra I level; Zanville 2006, p. 5). Even if

Research questions

Four research questions guide this study:

o What percentage of Oregon’s grade 9-12
students enrolled in high school math classes
in 2006/07 and 2007/08 would not have been
on track to meet the state’s new graduation
requirements for the class of 2014 and beyond
had the requirements been in place?

«  How does the percentage of Oregon’s grade
9-12 students enrolled in high school math
classes who would not have been on track to
meet the state’s new graduation requirements
vary by school size, locale, racial/ethnic mi-
nority population, and population eligible for
free or reduced-price lunch?

«  How well does the 2006/07 and 2007/08 avail-
ability of advanced math-endorsed teachers
for grades 9-12 meet the increased demand
for advanced math courses that will result
from the new requirements?

o How does the relationship between the avail-
ability of advanced math-endorsed teachers
and the grade 9-12 demand for advanced
math courses vary by school size, locale, ra-
cial/ethnic minority population, and popula-
tion eligible for free or reduced-price lunch?



BOX 1
Data and methodology

Data sources. Data on student enroll-
ment, teacher endorsements, and
school demographics were obtained
from five databases:

o The Oregon Department of
Education class size collections
(2006/07 and 2007/08) include
arecord for every class section
taught in Oregon schools, by
grade level and subject area, for
each school year (Oregon Depart-
ment Education 2007a, 2008a).

o The Oregon Department of
Education aggregated student
membership collections (2006/07
and 2007/08) include (by grade
level) the number of students en-
rolled at each school, the number
of students at each school eligible
for free or reduced-price lunch,
and the number of racial/ethnic
minority students at each school
for each school year (Oregon
Department of Education 2007b,
2008b).

o The Common Core of Data
school locale codes (2006/07)
include the school identifica-
tion number, school name, and
urban-centric locale code for
each school (U.S. Department of
Education 2007).

o  The Teacher Standards and
Practices Commission endorse-
ment collection (2008) contains
subject-area endorsements of cur-
rent and past teachers (Oregon
Department of Education 2008c).

+  The Oregon Department of
Education staft assignment col-
lections (2006/07 and 2007/08)
include a record for each class
taught in Oregon schools, by
grade level and subject area.
Multiple classes with the same
course title (such as multiple
algebra I classes in a high school)
are treated as separate records.
The teacher assigned to each
class is recorded using a unique
Oregon teacher identification
number (Oregon Department of
Education 2007c, 2008d).

Data organization. The datasets were
prepared for analysis in four steps:
obtaining student enrollment in high
school math information, obtain-

ing teacher endorsement informa-
tion, obtaining school demographic
information, and merging student
enrollment, teacher endorsement,
and school demographic information
(see appendix A for details). Link-
ing student enrollment directly to
the endorsement of the teacher who
taught the section would have re-
quired matching the staff assignment
and class size collection course codes,
class periods, and class locations for
each school and section. This was not
possible because of how the datasets
were organized. Therefore, each data
collection was separately aggregated
to the school course level by content
level and then merged.

The final dataset contained school-
level information on student enroll-
ment and teacher endorsements in
five course content levels (see ap-
pendix B for details): below algebra I;
algebra I (algebra I up to, but not

WHY THIS STUDY?

including, geometry level); geometry
(geometry up to, but not including,
algebra II/trigonometry level); alge-
bra Il/trigonometry (algebra II/trigo-
nometry up to, but not including,
precalculus level); and precalculus
and above.

Of the 565 schools that had students
enrolled in high school-level math
courses, 38—predominately small
alternative schools—were excluded
from the analysis due to missing data
for at least one school variable. The
527 remaining schools were coded
into one of four subcategories for
each school variable:

o School size. The total number
of students (all grade levels) en-
rolled in the school was used to
define school size. Quartiles were
used to define schools as small,
small/medium, medium/large,
and large. (The Oregon Depart-
ment of Education requested that
the study use quartiles so that
the results align with other data
analyzed by the department.)

o Schoollocale. The 2006 Common
Core of Data four main catego-
ries of the locale code variable
were used to define schools as
rural, town, suburb, or city.

+  School racial/ethnic minority
population. The total number of
non-White (including Hispanic)
students (all grade levels) en-
rolled in the school was divided
by the total number of students
in school to get the percentage of
racial/ethnic minority students
enrolled in the school. Quartiles

3



MEETING OREGON’S NEW HIGH SCHOOL MATH GRADUATION REQUIREMENTS

BOX 1 (CONTINUED)
Data and methodology

were used to define schools as
low, low/medium, medium/high,
or high racial/ethnic minority.

o School population eligible for
free or reduced-price lunch. The
total number of students eligible
for free or reduced-price lunch
(all grade levels) was divided
by the total number of students
in school to get the percent-
age of students enrolled in the
school that are eligible for free or
reduced-price lunch. Quartiles
were used to define schools as
low, low/medium, medium/high,
or high population eligible for
free or reduced-price lunch.

Preliminary analysis. The 527 schools
included in the study had a total
student membership of 294,244
students, 180,505 of them in grades
9-12. Of the 180,505 grade 9-12
students, 126,552 were enrolled in
high school-level math classes. Those
students were taught by 3,182 teach-
ers in 8,344 math class sections.! Of
the 3,182 teachers, 2,309 had either
the basic or advanced math endorse-
ment to teach high school math, and
873 were not endorsed to teach high
school math. (See appendixes C-E for
the results of the preliminary analy-
sis, conducted to provide context for
the findings.)

Main analysis. The main analysis
consisted of calculating the number
of students in 2006/07 and 2007/08
who would have been off track to
graduate had the requirements been
in place and determining how well

the 2006/07 and 2007/08 supply of
advanced math-endorsed teachers
would meet the new demand for ad-
vanced math courses stemming from
the requirements.

To calculate the proportion of students
not on track, the total number of grade
9-12 students identified as not on track
to meet the new graduation require-
ments had they been in place during
the years studied was divided by the
total number of grade 9-12 students
(the number of grade 10, 11, and 12
students enrolled in below algebra I-
level courses divided by the number

of grade 9, 10, 11, and 12 students
enrolled in school). Of 180,505 grade
9-12 students enrolled in school,
126,552 (70 percent) were enrolled in
math courses. The remaining 30 per-
cent not enrolled in any math course at
the time of the study were not included
in the estimate of students considered
oft track. Although it is unknown why
30 percent of grade 9-12 students were
not enrolled in math courses, slightly
less than three-quarters of these stu-
dents were in grades 11 or 12, suggest-
ing that many had already fulfilled the
two-math-course requirement in place
when they were in high school or that
they had an individualized education
program exempting them from math
courses.

To determine the new demand for
advanced math courses, the following
assumptions and calculations were
made:

e Current demand. The number of
grade 9-12 students enrolled in

geometry-level, algebra II/trigo-
nometry-level, and precalculus-
level courses (advanced courses),
based on 2006/07 and 2007/08
enrollments.

Additional demand. The number
of additional grade 9-12 students
who would need to take at least
one advanced math course during
their four years of high school to
meet the new graduation re-
quirements. Given that very few
students take any advanced math
courses before grade 9, and that
most students take math courses
in sequential order starting with
algebra I-level courses at the rate
of one per year, all students would
take at least one of the advanced-
level courses during one of the
four years they were enrolled in
high school in order to meet the
new graduation requirements.
Using this assumption, an esti-
mate of the additional demand is
25 percent of grade 9-12 students
enrolled in school but not cur-
rently enrolled in advanced math
courses (in 2006/07 and 2007/08).
A minimum of 25 percent was
used because it was assumed that
across their four high school years,
students would need to enroll in at
least one advanced math course.
Therefore, in any given year, it was
assumed that at least one quarter
of the total grade 9-12 students
would need to be enrolled in such
a course.

Additional demand =
.25 (total grade 9-12 student
population - current demand)
(CONTINUED)



BOX 1 (CONTINUED)
Data and methodology

o New demand. The grade 9-12
student demand for advanced-
level courses that will occur as
aresult of the new graduation
requirements. New demand was
calculated by adding current
demand and additional demand.

New demand =
additional demand + current demand

Next, student demand for increased
advanced math courses was com-
pared with advanced math-endorsed
teacher availability (in 2006/07 and
2007/08) to determine the percentage
of students who would have access

to teachers with advanced math en-
dorsements (access relative to need).
To determine access relative to need,
a measure of grade 9-12 students per
advanced math-endorsed teacher
was needed. Because the data do not
provide a direct link between stu-
dents and teachers, individual math
classes (or sections) were used to
calculate student access to advanced
math-endorsed teachers. Assump-
tions and intermediate calculations
described below allowed the num-
ber of students who have access to
advanced math—endorsed teachers
to be compared with the number of
students who will need access once
the new requirements are in place.

«  Class sections taught per ad-
vanced math-endorsed teacher.
Class sections taught per ad-
vanced math-endorsed teacher
refers to the number of advanced
math class sections that a teacher
with an advanced math endorse-
ment taught. To calculate this,

the total number of advanced
math class sections taught by ad-
vanced math-endorsed teachers
was divided by the total number
of advanced math-endorsed
teachers.

Number of advanced math class
sections taught by advanced
math-endorsed teachers

Total number of advanced
math-endorsed teachers

o Grade 9-12 students per advanced

math class section. The number
of grade 9-12 students enrolled in
an advanced math class section.
To calculate the number of grade
9-12 students per advanced math
class section, the total number of
grade 9-12 students enrolled in
an advanced math class section
was divided by the total number
of advanced math class sections
that were taught by teachers of
any endorsement type. All math-
endorsed teachers were included
in this calculation to determine
how many students are in each
class section (some teachers

were teaching advanced math
classes without an advanced math
endorsement).

Number of grade 9-12 students enrolled
in advanced math class sections

Total number of advanced math
class sections taught by teachers
with any endorsement

o Grade 9-12 student access to

an advanced math-endorsed
teacher. The total number of
grade 9-12 students that have

WHY THIS STUDY?

access to a single advanced
math-endorsed teacher. This was
computed by multiplying stu-
dents per advanced math class
section by class sections taught
per advanced math-endorsed
teacher, and then taking this
figure and multiplying it by the
total number of advanced math—
endorsed teachers (the formula
below is simplified for clarity).

(Number of students per advanced math
class section X class sections taught
per advanced math-endorsed teacher)
x advanced math-endorsed teachers

«  Access relative to need. The per-
centage of students who would
have access to advanced math-
endorsed teachers. This was com-
puted by dividing student access
to advanced math-endorsed
teachers by the new demand
computed above.

Number of students with access to an
advanced math—endorsed teacher

New demand

Finally, four model estimates were in-
cluded to account for whether students
took courses up to the level of geome-
try to meet the new requirements, took
courses beyond the level of geometry to
meet the new requirements, dropped
out of high school, and were exempt
from the new graduation requirements
if they were pursuing an alternative
diploma. See appendix A for details.

Note

1. There could be additional math-endorsed
teachers in Oregon not teaching math
classes in the years studied.

5
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The data, obtained from one national and four
state databases, were aggregated to the school
level, merged, and then averaged across the two
study years. The study included 527 schools with
180,505 grade 9-12 students enrolled in high
school-level math classes and 3,182 teachers
teaching high school-level math classes to stu-
dents of any grade level.

The findings were based on two assumptions: that
all grade 9 students enrolled in math courses below
the algebra I level are on track to meet the new
requirements if they complete three courses at or
above the algebra I level in grades 10-12 (for a total
of four years of high school-level math) and that it
is sufficient for students to complete two courses at
the algebra I level and then the required geometry
course to meet the new graduation requirements.’

STUDY FINDINGS

In 2006/07 and 2007/08, at least 11 percent of
grade 9-12 students would have been off track to
meet the graduation requirements for the class of
2014 and beyond had the requirements been in
place. Compared with other subcategories within
each school type, small schools, schools in towns,
schools with a high racial/ethnic minority popula-
tion, and schools with a high population eligible
for free or reduced-price lunch had the greatest
proportion of grade 9-12 students off track to
meet the new requirements.

Depending on the model used to estimate demand
for advanced math-endorsed teachers, 62-80 per-
cent of grade 9-12 students in 2006/07 and 2007/08
would have had access to advanced math-endorsed
teachers under the new requirements. Grade 9-12
students in small schools would have faced a lower
availability of advanced math-endorsed teachers
than students in all other school size subcategories
(29-47 percent); schools with a low population
eligible for free or reduced-price lunch would have
faced the highest (75-88 percent). Regardless of the
model used, these availability gaps could be closed
for nearly all schools by increasing the numbers of

advanced math-endorsed teachers, sections taught,
or students per class section.

Grade 9-12 students off track to meet Oregon’s new
graduation requirements, overall

Had the math graduation requirements for the class
of 2014 and beyond been in place during 2006/07
and 2007/08, at least 11 percent of grade 9-12 stu-
dents would have been off track to meet them.

Grade 9-12 students off track to meet Oregon’s new
graduation requirements, by school variable

Variation by school size. Small schools have the
greatest proportion (18 percent) of grade 9-12
students who would have been off track to meet
the new graduation requirements had the require-
ments been in place during 2006/07 and 2007/08
(figure 1). Small/medium and large schools have
the next greatest proportion (each at 11 percent),
and medium/large schools have the smallest

(10 percent). See appendix F for tables showing the
number and percentage of grade 9, 10, 11, and 12
students enrolled in each of the five course content
levels—by school size, locale, racial/ethnic minor-
ity population, and population eligible for free or
reduced-price lunch. These tables were included
because averaging across schools could mask the
possibility that the proportion of students not on
track by school is highly variable.

Variation by school locale. Schools in towns have
the greatest proportion (14 percent) of grade 9-12
students who would have been off track to meet
the new graduation requirements had the require-
ments been in place during 2006/07 and 2007/08
(figure 2). Schools in suburbs have the next
greatest proportion (13 percent), followed by rural
schools (10 percent) and city schools (9 percent).

Variation by school racial/ethnic minority popula-
tion. Schools with a high racial/ethnic minority
population have the greatest proportion (15 per-
cent) of grade 9-12 students who would have been
off track to meet the new graduation require-
ments had the requirements been in place during



FIGURE 1

Percentage of Oregon grade 9-12 students

who would have been off track to meet the new
graduation requirements, by school size, 2006/07
and 2007/08

Percent

20
18

10

Small Small/medium Medium/large Large
School size

Note: All grade 9 students enrolled in math were considered to be on
track, including those in below algebra I-level courses (44 percent

in small schools, 36 percent in small/medium schools, 33 percent in
medium/large schools, and 31 percent in large schools). Also, 45 percent
of grade 9-12 students in small schools, 35 percent in small/medium
schools, 33 percent in medium/large schools, and 28 percent in large
schools were not enrolled in high school-level math. Their likelihood

of not being on track cannot be determined from the data. Totals were
averaged across 2006/07 and 2007/08 and rounded to whole numbers.

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.

2006/07 and 2007/08 (figure 3). Schools with a
low, low/medium, and medium/high population
of racial/ethnic minority students have a similar
proportion, at 10 percent each.

Variation by school population eligible for free or
reduced-price lunch. Schools with a high popula-
tion eligible for free or reduced-price lunch have
the greatest proportion (16 percent) of grade 9-12
students who would have been off track to meet
the new graduation requirements had the require-
ments been in place during 2006/07 and 2007/08
(figure 4). Schools with a low/medium population
eligible for free or reduced-price lunch (12 percent)
and a medium/high population eligible for free or
reduced-price lunch (13 percent) have similar pro-
portions of students off track. Schools with a low
population eligible for free or reduced-price lunch
have the smallest proportion (9 percent).
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FIGURE 2

Percentage of Oregon grade 9-12 students
who would have been off track to meet the new
graduation requirements, by school locale,
2006/07 and 2007/08

Percent
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15 14
13
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| J l

0

Rural Town Suburb City
School locale

Note: All grade 9 students enrolled in math were considered to be on
track, including those in below algebra I-level courses (30 percent in
rural schools, 45 percent in town schools, 32 percent in suburb schools,
and 22 percent in city schools). Also, 32 percent of grade 9-12 students
in rural schools, 37 percent in town schools, 23 percent in suburb
schools, and 27 percent in city schools were not enrolled in high school-
level math. Their likelihood of not being on track cannot be determined
from the data. Totals were averaged across 2006/07 and 2007/08 and
rounded to whole numbers.

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.

Advanced math—endorsed teachers available to meet
increased demand for advanced math courses, overall

Depending on the model used to estimate demand
for advanced math-endorsed teachers, 62-80 per-
cent of grade 9-12 students needing to take ad-
vanced math courses in 2006/07 and 2007/08 would
have had access to advanced math-endorsed teach-
ers under the new graduation requirements (table 2).

Advanced math—endorsed teachers available
to meet increased demand for advanced
math courses, by school variable

Variation by school size. Small schools would have
had the lowest percentage of grade 9 students with
access to advanced math-endorsed teachers rela-
tive to need (29-47 percent); large schools would
have had the highest (66-84 percent; figure 5). See
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FIGURE 3

Percentage of Oregon grade 9-12 students

who would have been off track to meet the new
graduation requirements, by school racial/ethnic
minority population, 2006/07 and 2007/08

Percent
20

1l

Low/medium  Medium/high High

wv

School racial/ethnic minority population

Note: All grade 9 students enrolled in math are considered to be on
track, including those in below algebra I-level courses (30 percent in
low-racial/ethnic minority schools, 36 percent in low/medium-racial/
ethnic minority schools, 28 percent in medium/high-racial/ethnic
minority schools, and 22 percent in high-racial/ethnic minority
schools). Also, 37 percent of grade 9-12 students in low-racial/ethnic
minority schools, 22 percent in low/medium-racial/ethnic minority
schools, 25 percent in medium/high-racial/ethnic minority schools, and
29 percent in high—racial/ethnic minority schools were not enrolled in
high school-level math. Their likelihood of not being on track cannot
be determined from the data. Totals were averaged across 2006/07 and
2007/08 and rounded to whole numbers.

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.

TABLE 2

FIGURE 4

Percentage of Oregon grade 9-12 students

who would have been off track to meet the new
graduation requirements, by school FRPL-eligible
population, 2006/07 and 2007/08

Percent
20

il

Low/medium  Medium/high High

wv

School population of students eligible for free or reduced-price lunch

Note: All grade 9 students enrolled in math are considered to be on track,
including those in below algebra |-level courses (22 percent in schools
with a low population eligible for free or reduced-price lunch, 36 percent
in schools with a low/medium population eligible for free or reduced-
price lunch, 38 percent in schools with a medium/high population
eligible for free or reduced-price lunch, and 40 percent in schools with a
high population eligible for free or reduced-price lunch). Also, 25 percent
of grade 9-12 students in schools with a low population eligible for free
or reduced-price lunch, 33 percent in schools with a low/medium popu-
lation eligible for free or reduced-price lunch, 30 percent in schools with
a medium/high population eligible for free or reduced-price lunch, and
35 percent in schools with a high population eligible for free or reduced-
price lunch were not enrolled in high school-level math. Their likelihood
of not being on track cannot be determined from the data. Totals were
averaged across 2006/07 and 2007/08 and rounded to whole numbers.

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.

Estimated access to advanced math-endorsed teachers relative to need for grade 9-12 students

Current demand

Additional demand

Access to advanced math-endorsed teachers

Students
Class with
New sections access
d df taughtper Students  toan
emandior advanced advanced  per  advanced
advanced math—  math— advanced math—  Accessas
School math  endorsed endorsed mathclass endorsed percentage
Model* enrollment Geometry Algebrall Calculus Geometry Algebrall Calculus  courses  teachers  teacher  section  teacher  ofnnee
1 180,505 26,332 26,998 11,980 18,794 18,128 0 102,233 1,490 19 221 63,100 62
2 180,505 26,332 26,998 11,980 18,794 0 0 84,104 1,490 1.9 22.1 63,100 75
3 173,429 26,332 26,998 11,980 17,025 0 0 82,335 1,490 19 221 63,100 77
4 158,844 26,332 26,998 11,980 13,379 0 0 78,689 1,490 1.9 221 63,100 80

a. Model 1 estimates include the entire grade 9-12 student population and assume that students take two advanced math courses (geometry and algebra Il)
to meet requirements, that the 2006/07 and 2007/08 demand for advanced math courses remains the same, and that the grade 9-12 student-teacher ratio
is the average across all schools in the study. Model 2 estimates include the entire grade 9-12 student population and assume that students take only one
advanced math course (geometry) to meet requirements, that the 2006/07 and 2007/08 demand for advanced math courses remains the same, and that the
grade 9-12 student-teacher ratio is the average across all schools in the study. Model 3 is the same as model 2 but with the grade 9-12 student population
reduced by 3.92 percent (the average dropout rate). Model 4 is the same as model 2 but with the grade 9-12 student population reduced by 12 percent (the
percentage of students who receive an alternative degree).

Source: Authors’ computations using a dataset generated from multiple sources described in appendix A.



appendix G for the computations of students per
class section and number of sections taught per
advanced math-endorsed teacher for each school
variable subcategory and for model estimates for
percentage access relative to need (models 1-4) for
each subcategory. See tables G1-G4 in appendix G
for the output for all the models for the school size
subcategories.

Variation by school locale. Schools in towns would
have had the lowest percentage of grade 9-12
students with access relative to need (49-70 per-
cent); schools in cities would have had the highest
(70-87 percent; figure 6). See tables G5-G8 in

FIGURE 5

Percentage of grade 9-12 students with access
to advanced math-endorsed teachers relative to
need, by school size, 2006/07 and 2007/08

Percent W Small M Small/medium = Medium/large M Large
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50 3 - 47
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Model estimates

Note: Need is the number of grade 9-12 students, current demand for
advanced math courses, additional demand for advanced math courses
as a result of the new graduation requirements, and whether students
take one or two advanced math courses to meet the requirements.
Model 1 estimates include the entire grade 9-12 student population and
assume that students take two advanced math courses (geometry and
algebra Il) to meet requirements, that the 2006/07 and 2007/08 demand
for advanced math courses remains the same, and that the grade 9-12
student-teacher ratio is the average across all schools in the study.
Model 2 estimates include the entire grade 9-12 student population and
assume that students take only one advanced math course (geometry) to
meet requirements, that the 2006/07 and 2007/08 demand for advanced
math courses remains the same, and that the grade 9-12 student—
teacher ratio is the average across all schools in the study. Model 3 is the
same as model 2 but with the grade 9-12 student population reduced by
3.92 percent (the average dropout rate). Model 4 is the same as model 2
but with the grade 9-12 student population reduced by 12 percent (the
percentage of students who receive an alternative diploma).

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.
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appendix G for the output for all the models for
the school locale subcategories.

Variation by school racial/ethnic minority popu-
lation. Schools with a low-, low/medium—, and
high-racial/ethnic minority population would
have had a similar percentage of grade 9-12 stu-
dents with access relative to need (56-79 percent;
figure 7). Schools with a medium/high population
of racial/ethnic minority students would have had
the highest (71-87 percent). See tables G9-G12

in appendix G for the output for all the models

for the school racial/ethnic minority population
subcategories.

FIGURE 6

Percentage of grade 9-12 students with access
to advanced math-endorsed teachers relative to
need, by school locale, 2006/07 and 2007/08

Percent M Rural ® Town = Suburb M City
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65
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25

1 2 3 4

Model estimates

Note: Need is the number of grade 9-12 students, current demand for
advanced math courses, additional demand for advanced math courses
as a result of the new graduation requirements, and whether students
take one or two advanced math courses to meet the requirements.
Model 1 estimates include the entire grade 9-12 student population and
assume that students take two advanced math courses (geometry and
algebra ll) to meet requirements, that the 2006/07 and 2007/08 demand
for advanced math courses remains the same, and that the grade 9-12
student—teacher ratio is the average across all schools in the study.
Model 2 estimates include the entire grade 9-12 student population and
assume that students take only one advanced math course (geometry) to
meet requirements, that the 2006/07 and 2007/08 demand for advanced
math courses remains the same, and that the grade 9-12 student-
teacher ratio is the average across all schools in the study. Model 3 is the
same as model 2 but with the grade 9-12 student population reduced by
3.92 percent (the average dropout rate). Model 4 is the same as model 2
but with the grade 9-12 student population reduced by 12 percent (the
percentage of students who receive an alternative diploma).

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.
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FIGURE 7

Percentage of grade 9-12 students with access

to advanced math-endorsed teachers relative to
need, by school racial/ethnic minority population,
2006/07 and 2007/08

M Low M Low/medium  Medium/high M High

Percent minority  minority minority minority
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75 71 nZ23 7 3 72
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Model estimates

Note: Need is the number of grade 9-12 students, current demand for
advanced math courses, additional demand for advanced math courses
as a result of the new graduation requirements, and whether students
take one or two advanced math courses to meet the requirements.
Model 1 estimates include the entire grade 9-12 student population and
assume that students take two advanced math courses (geometry and
algebra Il) to meet requirements, that the 2006/07 and 2007/08 demand
for advanced math courses remains the same, and that the grade 9-12
student-teacher ratio is the average across all schools in the study.
Model 2 estimates include the entire grade 9-12 student population and
assume that students take only one advanced math course (geometry) to
meet requirements, that the 2006/07 and 2007/08 demand for advanced
math courses remains the same, and that the grade 9-12 student-
teacher ratio is the average across all schools in the study. Model 3 is the
same as model 2 but with the grade 9-12 student population reduced by
3.92 percent (the average dropout rate). Model 4 is the same as model 2
but with the grade 9-12 student population reduced by 12 percent (the
percentage of students who receive an alternative diploma).

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.

Variation by school population eligible for free or
reduced-price lunch. Schools with a high popula-
tion eligible for free or reduced-price lunch would
have had the lowest percentage of grade 9-12 stu-
dents with access relative to need (46-68 percent);
schools with a low population eligible for free or
reduced-price lunch would have had the highest
(75-88 percent; figure 8). See tables G13-G16 in
appendix G for the output for all the models for
the school population eligible for free or reduced-
price lunch subcategories.
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FIGURE 8

Percentage of grade 9-12 students with access
to advanced math-endorsed teachers relative
to need, by school population eligible for free or
reduced-price lunch, 2006/07 and 2007/08

M Low M Low/medium  Medium/high M High

Percent eligibility eligibility eligibility eligibility
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75| 2 7172 73 73
68
63 64
56 56
50 46
25

1 2 3 4

Model estimates

Note: Need is the number of grade 9-12 students, current demand for
advanced math courses, additional demand for advanced math courses
as a result of the new graduation requirements, and whether students
take one or two advanced math courses to meet the requirements.
Model 1 estimates include the entire grade 9-12 student population and
assume that students take two advanced math courses (geometry and
algebra Il) to meet requirements, that the 2006/07 and 2007/08 demand
for advanced math courses remains the same, and that the grade 9-12
student—teacher ratio is the average across all schools in the study.
Model 2 estimates include the entire grade 9-12 student population and
assume that students take only one advanced math course (geometry) to
meet requirements, that the 2006/07 and 2007/08 demand for advanced
math courses remains the same, and that the grade 9-12 student-
teacher ratio is the average across all schools in the study. Model 3 is the
same as model 2 but with the grade 9-12 student population reduced by
3.92 percent (the average dropout rate). Model 4 is the same as model 2
but with the grade 9-12 student population reduced by 12 percent (the
percentage of students who receive an alternative diploma).

Source: Authors’ computations using a dataset generated from multiple
sources described in appendix A.

Estimates for meeting new demand. Additional
model estimates were conducted for each school
variable subcategory to determine what changes
would ensure that 100 percent of students need-
ing to take advanced math classes would have
access to advanced math-endorsed teachers. The
estimates, based on models 1 and 4 (see appen-
dix A), examine how many more advanced math-
endorsed teachers would be needed, how many
more class sections would the currently available
advanced math-endorsed teachers have to teach,



and how many more students per class section
would be needed to reach 100 percent access (see
appendix H for details).

STUDY LIMITATIONS

This study has at least five limitations. First, the
Oregon Department of Education’s datasets are
not linked to unique student identifiers. Without
longitudinal data, many assumptions had to be
made to investigate the research questions. This
study examined snapshots of student enrollment
provided over the two most recent consecutive
school years with these data available (the best
available analytic method at the time).

Second, class size and staff assignment data could
not be merged at the class section level due to
coding inconsistencies (see appendix A), forc-

ing researchers to merge data at the school level
only, which allowed for estimates but not for exact
computations.

Third, the estimates used for the percentage of
dropouts and the percentage of students receiv-
ing alternative diplomas were based on data from
years other than those studied. The actual percent-
ages in the years studied might vary.

Fourth, the study relied on course titles from the
National Center for Education Statistics to repre-
sent the content of math courses taught in Oregon.
Although these titles might not fully represent Or-
egon’s curricula, the new Oregon math graduation
requirements are also based on course titles—the
only available measure of math content delivered
in classes taught across the state. Further, the
analyses are based on the assumptions that stu-
dents take courses in order (algebra I, geometry,
algebra II/trigonometry). But students could take
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an integrated math sequence (both geometry and
algebra in grade 9). Integrated math courses, as
well as core and interactive math courses, should
not be coded as algebra I and above because taking
one of these courses for one school year does not
cover all the content in the algebra I graduation
requirement. Still, some schools are considering
ways to award algebra I-level graduation credit for
integrated math courses (personal communica-
tion, Paul Hibbard, former Oregon Department of
Education math specialist).

Additionally, if a student took more than one
integrated math course, he or she might cover
the algebra I or geometry requirements. The data
did not allow the study team to ascertain which
schools counted integrated math courses for high
school credit, nor could the team determine the
other courses students in these courses had taken.
So, some courses were coded as below alge-

bra I when they could contribute to high school
graduation (appendix I). If these courses could
be counted at the algebra I level, the percentage
of grade 9-12 students off track to meet the new
graduation requirements drops from 11 percent
to 10.

Fifth, the results were derived by averaging across
schools in the same subcategory, which can

mask the fact that student enrollment and access
to classes taught by advanced math-endorsed
teachers by school could be highly variable. This
is especially important where additional models
indicated that increasing the number of advanced
math-endorsed teachers, sections taught, or
students per class section could close the gaps in
availability of advanced math-endorsed teachers
for nearly all schools. Even if these gaps could be
closed for specific school subcategories, individual
schools within the subcategories might be below
the average.
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APPENDIX A
DATA AND METHODOLOGY

This appendix details the study’s data sources and
methodology.

Data sources

Data on student enrollment, teacher endorse-
ments, and school demographics were obtained
from five databases:

«  The Oregon Department of Education class
size collections (2006/07 and 2007/08) include
a record for every class section taught in Or-
egon schools, by grade level and subject area,
for each school year (Oregon Department of
Education 2007a, 2008a). Class sections with
the same course title (for example, multiple
algebra I classes in a school) have separate
records. The number of students enrolled in
each class section is recorded by grade. The
study team attempted to adjust for students
that earn alternative diplomas (including both
special education and non-special education
students), which exempts them from the high
school-level math coursework requirement.

o The Oregon Department of Education ag-
gregated student membership collections
(2006/07 and 2007/08) include (by grade
level) the number of students enrolled at each
school, the number of students at each school
eligible for free or reduced-price lunch, and
the number of racial/ethnic minority students
at each school for each school year (Oregon
Department of Education 2007b, 2008Db).

o The Common Core of Data school locale codes
(2006/07) include the school identification
number, school name, and urban-centric lo-
cale code for each school in 2006/07, the most
recent year available in the study timeframe.
The locale code classifies each school into four
categories, each with three subcategories, de-
fined by the school’s distance from an urban
area (U.S. Department of Education 2007).

o The Teacher Standards and Practices Com-
mission endorsement collection (2008)
includes all teachers with an Oregon teaching
license. Regularly merged with Oregon De-
partment of Education data collections using
a unique Oregon teacher identification num-
ber shared among the datasets, this collection
contains subject-area endorsements of current
and past teachers, including expiration dates
of both the license (such as standard teaching)
and the endorsement (basic math, for exam-
ple). The current study included only teach-
ers who taught a high school math course in
2006/07 or 2007/08 (Oregon Department of
Education 2008c).

o The Oregon Department of Education staft
assignment collections (2006/07 and 2007/08)
include a record for each class taught in Ore-
gon schools, by grade level and subject area, in
2006/07 and 2007/08. Classes with the same
course title (such as multiple algebra I classes
in a high school) have separate records. The
teacher assigned to each class is recorded
using a unique identification number (Oregon
Department of Education 2007c, 2008d).

These datasets cover the two most recent consecu-
tive school years with available student enroll-
ment data for high school math courses. “High
school math” courses are offered for secondary-
level credit and described by the course codes
developed by the National Center for Education
Statistics and used by the Oregon Department of
Education. Two consecutive years were chosen
because the Oregon Department of Education re-
ported that some advanced math courses (all full-
year courses) are offered every other year. The data
were averaged across the two years to provide a
clearer snapshot of course enrollment and teacher
endorsement for high school math courses.

Data organization

Preparing the data for analysis required four
phases of data organization: obtaining student
math course enrollment information, obtaining



teacher endorsement information, obtaining
school demographic information, and merging
student enrollment, teacher endorsement, and
school demographic information.

Phase one: obtaining student enrollment in math
course information. Information on student
enrollment in high school-level math courses was
collected from the Oregon Department of Educa-
tion class size collections for 2006/07 and 2007/08.
These collections provide student enrollment
numbers in each class section, by grade level, for
all Oregon schools. Only schools with students of
any grade enrolled in a high school-level math
class (as defined by the National Center for Educa-
tion Statistics course codes) were extracted to
determine the number of schools to include in the
study. The collections treat multiple courses with
the same course title (such as multiple sections

of algebra I in a high school) as separate records.
Based on communications with the Oregon De-
partment of Education math specialist about the
course descriptions, class sections were catego-
rized in one of five course content levels:

o Below algebral.

o Algebral (algebra I up to, but not including,
geometry level).

«  Geometry (geometry up to, but not including,
algebra II/trigonometry level).

«  Algebra Il/trigonometry (algebra II/
trigonometry up to, but not including, pre-
calculus level).

e Precalculus and above.

These data were aggregated to the school by grade
and by course content level, resulting in a database
with math enrollment numbers for all Oregon
schools with students enrolled in high school-level
math during 2006/07 and 2007/08. Grade 9-12
student enrollment (grade 9-12 enrollment); all
other students enrolled—for example, GED, mid-
dle-school level, or unknown grade— (other grade
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enrollment); and total number of students enrolled
(all-grade enrollment) were then computed for
each course content level and school year. The
totals for each grade and course content level were
averaged across the two school years. Where there
was no grade 9-12 student enrollment, true zeros
were used as totals only when the school was in
operation for the respective year or was designated
as a school enrolling grade 9-12 students.

Phase two: obtaining teacher endorsement infor-
mation. Information on teacher endorsements
was collected from the Teacher Standards and
Practices Commission endorsement collection and
Oregon Department of Education staff assignment
collection. The endorsement of each teacher was
coded as one of four endorsement types: advanced
math, basic math, multiple subjects, or no math
(table Al).

These data were aggregated so that each case
depicted the highest endorsement category for
each teacher. So that the endorsement type could
be matched to each high school-level math
course taught during 2006/07 and 2007/08, the
aggregated Teacher Standards and Practices
Commission endorsement collection was merged
into the Oregon Department of Education staff
assignment collection. Similar to the class size
collection, the staff assignment collection treats

TABLE A1
Endorsement type and authorized course content
level

Endorsement type Authorized course content level

Advanced math Any high school-level math course

Basic math High school-level math courses up
to and including algebra | level only

Multiple subjects  No high school-level math courses

No math No high school-level math courses

Note: Endorsements are considered to be sequential, with advanced
math being “higher” than basic math, basic math being “higher” than
multiple subjects, and multiple subjects being “higher” than no math
endorsement. Results for the multiple-subjects endorsement and
the no math endorsement were combined into the category “no high
school-level math endorsement.”

Source: Teacher Standards and Practices Commission of Oregon 2009.
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multiple courses with the same course title as
separate records. Two new variables were then
created: one identifying each class section as in
one of the five content levels and one indicat-
ing whether the class section was taught by a
properly endorsed teacher—a teacher with the
endorsement required to teach that particular
course (see table Al).

The data were then aggregated to the school by
course content level to build a database that for
each school and year consisted of the number of
teachers with each endorsement type, the number
of class sections taught in each course content
level, the number of courses taught by properly
endorsed teachers in each course content level, and
the number of class sections taught by properly
endorsed teachers in each course content level. The
totals were then averaged across the two school
years. Where there were no class sections taught,
true zeros were used as totals only when the school
was in operation for the respective year, the school
was designated as a school enrolling grade 9-12
students, or there were student enrollment counts
for the variable.

Ideally, the teacher endorsement information
would have been merged with the student enroll-
ment information (phase one) at the class section
level (before aggregating to the school level), so
that student enrollment could be linked to the
endorsement of the teacher who taught the class.
This would have required matching the Oregon
Department of Education staff assignment and
class size collections on the course code, class pe-
riod, and class location for each school. However,
these collections have separate business rules

for data entry: the staff assignment collection
requires high school-level math classes (such as
algebra I) taught at middle schools to be coded
using the National Center for Education Statistics
course code, but this was not a specified busi-
ness rule for the class size collection. Therefore,
algebra I taught at a middle school was likely
coded as 2031 in the staff assignment collec-

tion but as 9071, or “middle school math,” in the
class size collection. Circumventing this issue by

matching solely on class period and class location
was impossible because neither had standard cod-
ing. For example, in the staff assignment collec-
tion, the period was listed as P1 and the location
as Room 1, but in the class size collection, the
period was listed as Period 1 and the location as
“Smith.” Approximately 20 percent of cases could
not be matched, and 25 percent of these cases
were in schools that systematically differed from
the matching cases. (For example, schools with
50 percent or greater unmatched records were
much smaller than schools with 50 percent or
greater matched records.)

Phase three: obtaining school demographic infor-
mation. School demographic data were obtained
from the Oregon Department of Education
student membership collections (2006/07 and
2007/08) and Common Core of Data school locale
codes (2006/07). Of interest were the school locale
codes, student enrollment in school by grade,
number of racial/ethnic minority (non-White,
including Hispanic) students enrolled in each
school, and the number of students eligible for
free or reduced-price lunch in each school. While
this study focuses on grade 9-12 student enroll-
ment in high school-level math courses, some of
the schools extracted from the class size and staff
assignment collections had students of other or
unspecified grade levels enrolled in high school
math courses. As a result, the number of students
in all grades (not just in grades 9-12) was of inter-
est for defining the demographic of the school.
The totals from the Oregon Department of Educa-
tion student membership collections were then
averaged across the two school years. Where there
was no student enrollment, true zeros were used
as totals for the respective year only when the
school was in operation for the respective year or
was designated as a school enrolling grade 9-12
students.

Of the 565 schools that had students en-

rolled in high